  Invertebrate Notes
Animals:  eukaryotic, multicellular, heterotrophs (taking food into the body), most reproduce sexually, most move from place to place (to obtain food, reproduce or escape danger), have adaptations for getting food and escaping predators.

Organization of cells in animals:  (smallest to largest)

Cells (  Tissue (  Organ (  Organ Systems (  Organism

An organism is made up of many organ systems, which in turn are made up of many different organs.  Each organ is made up of different tissues, and each type of tissue is made up of specific cells with specific functions.  Nervous tissue and Muscle tissues are unique to animals

Invertebrates: animals without a backbone (ex; jellyfish, worms, snails, crabs, spiders, insects) 


-95% of all animals are invertebrates

Sponges: (Phylum Porifera means ‘having pores’)

-live in the oceans, lakes and rivers, adults stay in one place attached to rocks (sessile). 

 -asymmetrical, very simple body plan, lack tissues and organs (no heart, no brain, no kidneys or nerve cells.) 

-sac like body is full of pores (holes), 

-feed by straining food particles (bacteria and protists) from the water

-oxygen and wastes move into and out of the sponges cells by diffusion 

-soft bodies are supported by a network of spines (spicules)

-reproduce asexually by budding, and sexually with egg and sperm to produce a larva

Additional notes on sponges: 

Classification is based on the type of spicules. 

Beneficial:  useful cleaning swab, some produce antibiotics, some produce a chemical useful in Cancer therapy. 

Phylum Radiata:   possess a central mouth around which the rest of the organs are radially arranged.  (cnidaria and ctenophora) 

Ctenophors: lack the stinging cells and catch prey with sticky cells on their tentacles. 

Ex: comb bearers – common name: Sea walnuts. 

Cnidarians: (coelenterates) Ex: hydras, jellyfish, corals and sea anemones. 

- have two layers of cells and an inner digestive cavity (coelenteron) 

- have specialized tissues: contractile tissue (not quite muscle tissue) 

and special stinging nerve cells (nematocysts) on the tentacles

-stinging cells catch prey (carnivores) and act as defense

-two types of body plans: vase shaped polyp (sessile) and bowl shaped medusa (free floating) 


(some cnidarians have both plans at some part of life cycle others have just one) 

-can reproduce asexually by budding and sexually 

*Closed Circulatory System: blood moves only within a connected network of tubes called blood vessels. 

**Open Circulatory System: blood leaves the blood vessels and sloshes around inside the body.

*One way vs. Two way digestive system. 

-Two-way digestive systems the food travels in two directions, in and out the same opening (mouth and anus are the same). 

-One way digestive systems the food travels in one direction, like it is moving through a tube with a mouth at one end and the anus at the other end.

Worms: 3 phyla

-all invertebrates; long, narrow bodies without legs; have tissues, organs and organ systems, 

bilateral symmetry with head and tail ends, have a simple brain, can sense and react to information in the environment; reproduce sexually and asexually, can even regenerate. 

-Flatworms (Platyhelminthes)- flat,soft bodies; most are parasites (ex: tapeworms, planaria)

-Roundworms (Nematoda)- cylindrical bodies; carnivores, herbivores or parasites; disgestive system open at both ends; 

Segmented Worms (Annelida)- (ex: earthworms, sea-floor worms and leeches)

-bodies are segmented or sectioned; digestive tube and nerve cords run length of body; one way digestive track; some organs are in every segment while others are in specific segments only; closed circulatory system{see below*}; well developed muscle tissue (esp. earthworms for tunneling through soil).

-occupy nearly all environments;  
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Mollusks: (ex: clams, oysters, scallops, snails and octopuses)

-invertebrates; bilateral symmetry;  with soft unsegmented bodies, often protected by a hard outer shell; mantle covering internal organs and produces shell; internal organs in one area of body; has stomach, reproductive organs, kidneys, gills, radula; move with a muscular structure called a foot; external fertilization to form larva. 

-classified by: presense/absence of shell; type of shell; type of foot; arrangement of teeth in radula; complexity of nervous system; 

-3 Major groups: 

 Gastropods: (ex: snails and slugs); have a single shell or no shell; shells are complex; one broad foot adapted for crawling or creeping; radula arranged in rows; feeding behavior-scavengers, carnivores, or herbivores;  nervous system is twisted; largest most diverse group. 

Bivalves: have two shells held together by hinges and strong muscles (ex: clams, oysters, scallops and mussels); do not have radula; are filter feeders; use large gills to get food and for gas exchange; hatchet foot (compressed, bladelike shape)=adapted for burrowing; foot extends out of sheels to move animal; separate sexes; nervous system has two pairs of nerve cords. 

Cephalopods:  mollusks whose feet have adapted to form tentacles around their mouths; tentacles with suckers capture prey; suckers have hooks; large eyes; most complex nervous system and brain in any invertebrate; swim by jet propulsion; move very fast;  have a closed circulatory system; radula is beak shaped; 

[ex: octopuses (no shell), cuttlefish & squids (internal shell), nautiluses(external shell)]

11-2

Arthropods (means jointed feet): 
-body usually covered by a thick, protective exoskeleton, which contains chitin; molt when they outgrow the exoskeleton;  body is usually segmented; segments give rise to a variety of jointed appendages (wings, mouthparts, legs); compound eyes (many lenses); open circulatory systems; reproduce sexually with separate sexes and internal fertilization; nervous system with brain and nerve cord. 5 classes:  Crustacea, Arachnida, Chilopoda, Diplopoda, Insecta 

Crustaceans: 2 or 3 body sections; 5 or more pairs of legs; 2 pairs number of antennae; 3 pairs of appendages for chewing; appendages have forked segmentation to form claws;  found in water or damp places; life begins as larvae and goes through metamorphosis to change to adult; many are scavengers, some are predators, a few are herbivores.   (ex: shrimp, crab, lobster, krill, crayfish) 

Arachnids: 2 body sections, abdomen and a cephalothorax (combined head and chest); 4 pairs of legs; no antennae; live mostly on land; predators (ex: spiders, mites, ticks, scorpions) 

Centipedes (class Chilopoda): -100 segments each with one pair of legs;-2 body regions (head and trunk); -body segments flattened;-one pair of antennae;-simple eyes;-first pair of appendages modified into poison claws;-terrestrial (on land) predators with venom.

Millipedes (class Diplopoda): -over 80 segments;-two pairs of legs per segment;-2 body regions (head and trunk);-body segments are cylindrical;-one pair of antennae;-compound eyes;-terrestrial herbivores.
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Insects (Hexapoda): arthropod with: 3 body sections; 3 pairs of legs; 1 pair of antennae; usually one or two pairs of wings; legs and wings are attached to the thorax; two large compound eyes; obtain oxygen through a system of tubes which open to holes in the exoskeleton; begin life as an egg and go through metamorphosis to adult form; live mostly on land; some have defenses such as camouflage or stingers; a few are pests, most are harmless or beneficial (esp. pollinators)

Echinoderms (means spiny skinned): radially symetrical invertebrates; most are supported by an endoskeleton made of calcium plates;  live on the ocean floor; body parts are arranged in groups of 5 like spokes on a wheel;  water vascular system which end in sticky tube feet (like suction cups); have separate sexes with external fertilization; larvae go through metamorphosis; no brain; some can regenerate appendages; (ex: sea stars, sea urchins, sand dollars, and sea cucumbers)

